Abstract: The present study was carried out to evaluate the effect of indiscriminant use of common pesticides especially insecticide on the population of soil micro flora in cultivated soil of Indian rice field agro-ecosystems. Endosulfan and Dichlorvos @ 1ml/l (normal dose) did not show any adverse effect on soil micro flora; but a high dose 2ml/l showed a negative effect. On the other hand Carbofuran @ 9 kg/acre (normal dose) and 12kg/ acre (high dose) showed an adverse effect on the growth of actinomycetes, bacteria and fungi. The important findings of the present study is that the effect on microbes by applying insecticides reflects the ecological imbalance of microbes in cultivated soil and hamper the microbial equilibrium to some extent. The study focused that the uses of the pesticides as a plant protection agent occasionally hamper the growth of soil micro flora in cultivated rice field.
INTRODUCTION
Soil is the natural habitat of microorganisms particularly actinomycetes, bacteria and fungi. These microorganisms play an essential role in maintaining the ecological balance of the soil. Their contribution to the soil and also plants and indirectly to man and animals are innumerable. Microorganisms have many beneficial uses. They can serve as feed for aquaculture (De Pauw and Persoone, 1992) , as food for humans and animals (Becker,1992) , in bioremediations of heavy metals contaminated site (Wilde and Benemann, 1993; Oswald, 1992.) , and in agriculture productions as bio-fertilizer (Metting, 1992) . Increasing micro-algal populations in cultivated soil is being tested for its potential to increase yields of agriculturally important crop plants (Bashan and Holguin, 1997; Holguin and Bashan, 1996) . However, in present day insecticides are used extensively to control insect and other pest which threat to population dynamics of soil microorganisms. The toxicity and persistent of these agrochemicals in soil, may raise serious problem to the microbial equilibrium. Rice is the most important food crop of the developing world and feeds more than two billion people worldwide as a staple food (Datta, 2004) . Besides, nowadays it is necessary to apply great amounts of pesticides to control pest whose growth is facilitated by present-day cultivation practices. Therefore, increased in utilization of pesticides is an important factor for obtaining high crop productivities and also protections from pest (Singh and Datta, 2006) . However, the subsequent dispersions of those agrochemical compounds and/or of their degradation products have negative effects to the environment (Castro et al., 2005; Park et al., 2005) . The effects of soil micro flora following use of pesticides have been a subject of present interest through difference in doses and methods of assessing their effect, make comparisons hard. Studies on the effects of Bentazon and Molinate on Anabaena cylindrica of Portuguese rice field agro-ecosystems have provide extensive research foundations (Galhano et al., 2009) . Insect pest make a grave problem in the field of agriculture but indiscriminate use of pesticide in cultivated field, creates deleterious effect to the population of soil micro flora. Researches had established that pesticide residue increased in the environmental media due to the indiscriminate use of these chemicals for the control of pest and vector (Deo et al., 1994) . The present study addresses this issue focusing the effect of pesticides on the population of soil micro flora in cultivated rice field soil of indan rice field agro ecosystem.
MATERIALS AND METHODS
The soil samples were collected from rice ruhizopheric zone and the numbers of colony forming unit (CFU) were isolated in cultural medium. In control soil, at initial stage the CFU for bacteria, actinomycetes and fiungi were 23.2, 9.5 and 152.2 respectively. The CFU of bacteria and actinomycetes were expressed in million and fungi was expressed in thousand per gram of soil.
Three Pesticides viz Endusulfan 35% EC, Dichlorvos 76%, and Carbofuran (3% G, Encapsulated) were used for the present experiment. Carbofuran 9 kg/acre (normal dose) and 12 kg/acre (high dose) were applied; Endosulfan and Dichlorvos 1ml/l (normal dose) and 2ml/l water (high dose) were applied with the help of sprayer. Soil samples were collected at 6 to 12 cm depth from the experimental field soil after application of the pesticides at the interval of 5, 10, 15, 20, 25, 30, and 35 days. The soil was analyzed for physicochemical properties with the help of standards analytical procedure and revealed that soil was sandy loam, pH was 6.39, soluble salt was 0.235 gkg -1 , total nitrogen was 1.43 gkg -1 , water holding capacity was 35.5% and soil moisture content was 18.5%. Estimation of fungi, actinomycetes and bacteria were made using the dilution plate technique (Warcup, 1951) .
RESULTS AND DISCUSSION
The application of Endosulfan1ml/l and 2ml/l surrounding the transplanted rice seedling, showed that the two applied dose of Endosulfan had no effect on the population of fungi, actinomycetes and bacteria during the study period. On the contrary, a high dose of Carbofuran @12 kg/acre showed an adverse effect on fungal population. From the results it is evident that Dichlorvos@ 1 ml/l had no adverse effect on soil microbial population. On the other hand application of Dichlorvos@ 2 ml/l showed an adverse effect upon the growth of fungi, actniomycetes and bacteria. In the present investigation it was recorded that 10 days after the application of Dichlorvos @2ml/l, the quantitative nature of fungi were found to decrease up to 145.0 CFU. However, after 30 days the number of fungal colony were found to reappear (150.0 CFU) but not reach their original position (152.2 CFU). The results also showed that the numbers of bacteria were found to be reduced up to 18.2 CFU at high dose of Dichlorvos. The application of high dose of Carbofuran 12kg/acre showed an adverse effect and we recorded quantitative changes of actinomycetes and fungal populations in rice field soil. The changes were more distinct after 10 to 15 days of application. The fungal CFU were recorded as 148.5 after 10 days of application and after 15 days it again reduced up to 142.0. in the same way the actinomycetes also decreased and after 10 days, the CFU reached up to 9.2. The actinomycetes populations again reduced to 8 CFU after 15 days of application and this has established that high dose of Carbofuran has toxic to microbes. However, the actinomycetes were found to maintain their original population after 30 days of application. The coccoid and rod shaped bacteria were again found to dominate after 30 days of the application of Carbofuran 12 kg/acre. Actinomycetes are gram positive bacteria, which form branching hypha at some stage of their development and play a significant role in decomposition of complex organic material and recycling of material in nature (Jadhav and Deshmukh, 2006) and any disturbance of their growth in cultivated field soil my be detrimental for crop production. Pesticides have been beneficial in increasing profits to farmers and also in total national production (Gough, 1977) but in the present time concerned have been raised about the health hazard of man by the application of pesticides. As pesticides are toxic to many insect and arthropods, it may also indirect toxic effect to microorganisms. The application of Endosulfan in soil is not toxic to micro flora. On the other hand Carbofuran and Dichlorvos have some inhibitory effects on soil micro flora temporarily. From the results it is concluded that there is some effect on the population of micro flora in the soil treated with some pesticide as compared to the control soil and sometime constitute a threat to the microbial equilibrium in the soil.
